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Abstract: This study try to find if storage of grains is important and how important is. Although we try to find 
how parameters of grains is changed during storage and if this parameters are significant improved. Paper is a 
part of my PhD.  
INTRODUCTION 
 
For evaluation the importance of storage in quality parameters of grains we use data 
inputs for following parameters: Organolepticall analysis, Physical analysis, Chemical 
analysis, for wheat, sunflower and beans grains. Because the quality parameters are the way to 
evaluation of the destination and value of grains the best solution to have good grains is to 
maintain this parameters in desired range.  
 
MATERIAL AND METHOD 
 
 Taking samples, Obtaining working samples, Organoleptical  analysis was according 
to romanian standards. Quality parameters was made after 6 mounths of storage, according to 
romanian standards. 
For wheat grains : 
Taking samples 
We use to take samples cilindrical and electromechanical probes. From serface and 
upper layers samples was taken with cilindrical probes. From deep layers samples was taken 
with electromechanical probes. Procedure was according to Thierer L.V. 1976 and Duda M. 
2003. 
Obteining working samples : We form successively elementar, brutto, homogenized, 
laboratory and work samples according with Mureşan T., Pană N.P., Cseresnyes Z, 1986. 
Organoleptical  analysis 
Was study colour, aspect, smell and tste of grains according Thierer L.V. 1966. If this 
parameters was out of normal range grains was considered out of standards and study of those 
samples was ended. 
Physical analysis 
We study, Purity, Hectolitric weight, 1000 grains weight, Absolut weight, Specific 
weight. 
1. Purity was study according romanian method, Muresan T. 1986 and Duda M. 
2003. 
P% = mx100/M % 
m – weight of elements inn g;M – initial weight of sample in g. 
2. Hectolitric weight was study with hectolitrical 20 l ballance according Muresan T. 
1986 and Duda M. 2003. 
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3. 1000 grains weight was study with analytical balance 0,01 g precision range 
according Muresan T. 1986 and Duda M. 2003. 
4. Absolut weight was study according Muresan T. 1986 and Duda M. 2003, using 
follow formula : 
G = (100 – U)G/100 
U - humidity of grains, %;G – 1000 grains weight, g. 
5. Specific weight was study according Muresan T. 1986 and Duda M. 2003, using 
follow formula : 
m = G/V 
G – 1000 grains weight, g.V - volume of 1 000 grains, cm3. 
Chemical analysis 
We study following parameters : Mineral contents, Ph, Proteins content, Gluten 
content, Starch content. 
1. Mineral contents was made according Leonte M. 2006 by  calcination at 600 °C. 
2. Ph was measured by titrating with NaOH according Thierer L.V. 1966. 
3. Proteins content was study by mineralyzade and titrating this extract according 
Leonte M. 2006. Results was using in following foemula : 
P%=[(V1 – V)x0,007x5,70]x100/m 
 V1  - H2SO4 0,5 n volume in ml;V   - NaOH 0,5 n volume in ml; m – samples weight, 
în g;0,007 – N, g equivalent in 1 ml H2SO4 0,5  n; 5,70  -  proteic coefficient of wheat, g for 1 
g N. 
4. Gluten content was study according Thiere L.V. 1966 and Leonte M. 2003. 
5. Starch content was study by Ewers method according Thiere L.V. 1966 and Leonte 
M. 2003. 
 For sunflower grains : 
Taking samples : 
We use to take samples cilindrical and electromechanical probes. From serface and 
upper layers samples was taken with cilindrical probes. From deep layers samples was taken 
with electromechanical probes. Procedure was according to Thierer L.V. 1976 and Duda M. 
2003. 
Obtaining working samples We form successively elementary, brute, homogenized, 
laboratory and work samples according with Mureşan T., Pană N.P., Cseresnyes Z, 1986. 
Organoleptical analysis 
We study color, aspect, smell and taste of grains according Thierer L.V. 1966. If this 
parameters was out of normal range grains was considered out of standards and study of those 
samples was ended. 
Physical analysis 
We study follow parameters: Purity, Hectolitric weight, 1000 grains weight, Absolute 
weight, Specific weight, skin percent. 
6. Purity was study according Romanian method, Muresan T. 1986 and Duda M. 
2003. 
P% = mx100/M %m – weight of elements inn g;M – initial weight of sample in g. 
7. Hectolitric weight was study with hectolitrical 20 l balance according Muresan T. 
1986 and Duda M. 2003. 
8. 1000 grains weight was study with analytical balance 0,01 g precision range 
accooording Muresan T. 1986 and Duda M. 2003. 
9. Absolut weight was study according Muresan T. 1986 and Duda M. 2003, using 
follow formula : 
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G = (100 – U)G/100 
U - Humidity of grains, %;G – 1000 grains weight, g. 
10. Specific weight was study according Muresan T. 1986 and Duda M. 2003, using 
follow formula : 
m = G/V 
G – 1000 grains weight, g.V - Volume of 1 000 grains, cm3. 
11. Skin contents was study in % after separation and mass determination of skin and 
core according Thierer L.V. 1966. 
Chemical analysis 
We study following parameters: Ph, proteins content, oil contents,  
1. Ph was measured by titrating with NaOH according Thierer L.V. 1966. 
2. Proteins content was study by mineralized and titrating this extract according Leonte 
M. 2006. Results was using in following formula : 
P%=[(V1 – V)x0,007x5,70]x100/m 
 V1  - H2SO4 0,5 n volume in ml;V   - NaOH 0,5 n volume in ml;m – Samples weight, 
in g;0,007 – N, g equivalent in 1 ml H2SO4 0,5  n; 5,70  -  protein coefficient of wheat, g for 
1 g N. 
3. Oil contents was study by Soxhlet method according Leonte M. 2003. 
 For beans grains : 
Taking samples 
We use to take samples cilindrical and electromechanical probes. From serface and 
upper layers samples was taken with cilindrical probes. From deep layers samples was taken 
with electromechanical probes. Procedure was according to Thierer L.V. 1976 and Duda M. 
2003. 
Obtaining working samples : 
We form successively elementary, brute, homogenized, laboratory and work samples 
according with Mureşan T., Pană N.P., Cseresnyes Z, 1986. 
Organoleptical analysis 
We study color, aspect, smell and taste of grains according Thierer L.V. 1966. If this 
parameters was out of normal range grains was considered out of standards and study of those 
samples was ended. 
Physical analysis 
We study follow parameters: Purity, Hectolitric weight, 1000 grains weight, Absolute 
weight, Specific weight, Skin percent. 
1. Purity was study according Romanian method, Muresan T. 1986 and Duda M. 
2003. 
P% = mx100/M %m – weight of elements inn g;M – initial weight of sample in g. 
2. Hectolitric weight was study with hectolitrical 20 l balance according Muresan T. 
1986 and Duda M. 2003. 
3. 1000 grains weight was study with analytical balance 0,01 g precision range 
according Muresan T. 1986 and Duda M. 2003. 
4. Absolut weight was study according Muresan T. 1986 and Duda M. 2003, using 
follow formula : 
G = (100 – U)G/100 
U - Humidity of grains, %;G – 1000 grains weight, g. 
5. Specific weight was study according Muresan T. 1986 and Duda M. 2003, using 
follow formula : 
m = G/V 
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G – 1000 grains weight, g.V - Volume of 1 000 grains, cm3. 
Chemical analysis 
We study following parameters: proteins content, mineral content. 
1. Proteins content was study by mineralized and titrating this extract according 
Leonte M. 2006. Results was using in following formula : 
P%=[(V1 – V)x0,007x5,70]x100/m 
 V1  - H2SO4 0,5 n volume in ml;V   - NaOH 0,5 n volume in ml; m – Samples weight, 
in g;0,007 – N, g equivalent in 1 ml H2SO4 0,5  n; 5,70  -  protein coefficient of wheat, g for 
1 g N. 
2. Mineral contents was made according Leonte M. 2006 by  calcinations at 600 
°C. 
 Biological material : 
 We study wheat, Triticum aestivum L. ssp. vulgare Host McKey, kind named 
„Dropia”. 
 Dropia, was created by I.C.C.P.T. Fundulea, in 1992 and registered in 1993. 
 Grain is big, ovoid, and colour is red.. 1000 grains weight is around 44 şi 48 g. and 
hectolitrical weight is around 73 şi 74,5 g. 
 Dropia is in B1-A2 quallity groupe, protein content is 13 – 14,8 %, wet gluten 23,3 – 
38,8 %  and dry gluten 9,2 – 15,4 %. 
 We study sunflower, Helianthus annus L , kind named „Favorit”. 
 Favorit, was created by I.C.C.P.T. Fundulea, in 1991 and registered in 1992. 
 We study Phaseolus vulgaris L., kind named „Ardeleana”, created in S.C.D.A. Turda  
in 1981 registered in 1982. 
 Samples was study according following schema : 
– processing with fanning maschine type TA 1215, selector type  MCS 5 and  gravitational 
typ G 3,3, beans grains also was processed with maschine with photometric cells equipment 
according Costin I. 1983 and Bucurescu N. 1992; 
– after 6 months of storage, 
V1 – storage house 1500 t, 
V2 – methalic silo 70 t, 
V3 – concrete silo 30000 t. 
 
RESULTS 
 After determination of quality parameters at the begining of storage we take samples 
after six mounths of storage and repeat the determinations. 
 In following tables we have the data compared for this two moments and for all three 
kind of grains. 
Table 1. Purity : 
Six mounth after 
Nr. crt. Kind of grains Beginning of storage V1 V2 V3 
1 Wheat  84,30 84,30 84,30 84,30 
2 Sunflower  98,64 97,65 98,13 97,98 








Table 2. 1000 grains weight 
Six mounth after 
Nr. crt. Kind of grains Beginning of storage V1 V2 V3 
1 Wheat  47,6 47,12 48,22 48,19 
2 Sunflower  68,10 67,60 67,86 67,66 
3 Beans  166,6 166,90 166,72 166,78 
 Table 3. Hectolitric grains weight 
Six mounth after 
Nr. crt. Kind of grains Beginning of storage V1 V2 V3 
1 Wheat  78,46 78,40 78,44 78,41 
2 Sunflower  41,12 40,22 40,83 40,81 
3 Beans  79,60 80,20 80,00 80,05 
 Table 4. Absolute grains weight 
Six mounth after 
Nr. crt. Kind of grains Beginning of storage V1 V2 V3 
1 Wheat  35,35 33,68 34,56 34,49 
2 Sunflower  57,40 56,40 56,90 57,20 
3 Beans  154,53 158,22 158,00 158,07 
 Table 5. Specific grains weight 
Six mounth after 
Nr. crt. Kind of grains Beginning of storage V1 V2 V3 
1 Wheat  1,50 1,46 1,50 1,48 
2 Sunflower  1,20 1,00 1,09 1,16 
3 Beans  1,25 1,28 1,28 1,28 
 Table 2. Starch content 
Six mounth after 
Nr. crt. Kind of grains Beginning of storage V1 V2 V3 
1 Wheat  60,70 60,36 60,65 60,60 
2 Sunflower  - - - - 
3 Beans  - - - - 
 Table 2. Protein content 
Six mounth after 
Nr. crt. Kind of grains Beginning of storage V1 V2 V3 
1 Wheat  13,21 13,05 13,15 13,12 
2 Sunflower  18,60 18,40 18,58 18,55 
3 Beans  24,76 24,54 24,66 24,66 
 Table 2. Mineral content 
Six mounth after 
Nr. crt. Kind of grains Beginning of storage V1 V2 V3 
1 Wheat  1,808 1,80 1,80 1,80 
2 Sunflower  - - - - 
3 Beans  4,13 4,14 4,13 4,13 
 Table 2. Wet gluten 
Six mounth after 
Nr. crt. Kind of grains Beginning of storage V1 V2 V3 
1 Wheat  29,26 28,86 29,20 29,18 
2 Sunflower  - - - - 





Table 2. skin percent of grains 
Six mounth after 
Nr. crt. Kind of grains Beginning of storage V1 V2 V3 
1 Wheat  - - - - 
2 Sunflower  19,00 18,85 18,58 18,80 
3 Beans  - - - - 
 Table 2. oil percent of grains 
Six mounth after 
Nr. crt. Kind of grains Beginning of storage V1 V2 V3 
1 Wheat  - - - - 
2 Sunflower  51,26 51,22 51,19 51,18 




 After analyzing data is obvious that the weight parameters are improved during the 
storage time because of physical process. Sorption and desorption of grains change the water 
percent but also size of grains and space between grains. Because of this weight parameters 
are improved significant and very significant. Just a very good infrastructure and machinery 
can assure the best storage conditions for the optimal weight parameters evolutions.  
 Biological process in grains are very intense after a short time of stationary and 
consume a lot of resources. This is also the reason of significant changes in chemical 
parameters. If we considered this process risks for grains health the measure for preventing is 
a way to reduce the metabolism intensity. Various methods with controlled atmosphere – 
composition and physical parameters – are in use today and optimizations of those methods 
with storage time is the right solution. 
 Despite of some losses during storage time, this process improving the global quality 
of grains, for technological purpose, assure a better grains health and are a regulator for 
distributions of good raw materials.   
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